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[57] ABSTRACT

Compounds of the formula

Boehringer Ingelheim KG, In gelheim '

(1)

wherein .
R is amino, acetylamino, hydroxymethyl, methox-
ymethyl or
Rs
/
~—~CHy—N
Re

R; and R3, which may be identical to or different
from each other, are each hydrogen, fluorine, chlo-
rine, bromine, trifluoromethyl, hydroxyl, methoxy,
methyl or ethyl;

R4 15 straight or branched alkyl of 1 to 3 carbon
atoms; and

Rs and Rg, which may be identical to or different
from each other, are each hydrogen or alkyl of 1 to
4 carbon atoms or, together with each other and
the nitrogen atom to which they are attached, form
a 3-, 6- or 7-membered heterocyclic ring where, in
the case of a 6-membered ring, a —CH>-group in
the ring may be replaced by an oxygen atom, and
non-toxic, pharmacologically acceptable salts
thereof. The compounds as well as their salts are
useful as antidepressants.

4 Claims, No Drawings
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4-PHENYL-4,5,6,7-TETRAHYDRO-THIENG
(23-CIPYRIDINES, COMPOSITIONS AND USE

ThlS invention relates to novel basic- substltuted 4-
phenyl-4,5,6; ,7-tetrahydro-thieno[2,3- c]pyrldlnes ~and
“non-toxic, pharmacologlcally aeeeptable acid addltlon
salts thereof, to methods of preparing these compounds
to pharmaceutical compositions contalmng them as

active mgredlents, and to a method of usmg them as
antldepressants - -- I

More partlcularly, the present 1nventlon relates to a

novel class of compounds represented_by the formula

(I)

wherein
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Rt is amino, acetylammo hydroxymethyl methox-
~ ymethylor o
R
""""CHZ"‘"'N ;
N
Re

R, and R3, which may be identical to or dlfferent

~from each other; are each hydrogen, fluorine, chlo- |

rine, bromlne trlﬂuorornethyl hydroxy] methoxy,
~ methyl or ethyl

R4 is strazght or branched alkyl of 1 to3 carbon

atoms; and | | S

Rs and Rg, which may be identical to or different

. from each other, are each hydrogen or alkyl of 1 to

- 4 carbon atoms or, together with each other and

' the nltrogen atom to which they are attached, form

a -, 6- or 7-membered heterocyclic ring where; in

the case of a 6-membered ring, a—CH,— group'in
the ring may be replaced by an oxygen atom,

40

{}5

(1)

wherem

'Ry, R3 and R4 have the meanlngs prewously deﬁned
and--"

X is —NO,, —-CH2C1 -HCHEBI' or

O
|
- —C—H.

End products of the formula I wherein Ry is amino
are obtained by reducmg the nitro group with a suitable
reducing agent ‘such as platinum-on-charcoal or palla-
dium. The reduction is carried out ina:solvent such as
tetrahydrofuran, an alcohol, an ether or dioxane. In-
stead of using the :above-mentioned reducing agents, it
Is also possible to dissolve the nitro compound in glacial
acetic acid and reduce it with a solution of tin(IT) chlo-
ride in hydrochlorle acid to form the amino compound.
The amino compound may then, if desired, be acety-
lated at the amino group in conventional manner, for
Instance by reacting it with acetic acid anhydrlde |

Compouiids of the formula I whereln R1 s

! -
SRR
. L} J -
ri
- .-

are obtained startmg from a eompound of the formula II
wherein X is —CH»Cl or ---CHzBr this compound is
reacted with the desired amine or with ammonia or with
a coimpound whlch yields ammonia, either in an inert
solvent snch as an ether, dlmethylformamlde, tetrahy-

| drofuran or an ‘alcohol or thh an excess of the amine

o0
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and non-toxic, pharmacologically acceptable acid addl- -

tion salts thereof.

A preferred subgenus thereunder is constituted by
those compounds of the formula T wherein R is hy-
droxymethyl or morpholinomethyl, and

R2, Rz and R4 have the meanings prewous]y deﬁned
and non-toxic, pharmacologically acceptable acid addl-
tion salts thereof. : L

The compounds embraced by formnla I may be pre-
pared by the following methods, starting from a 4—-phe-—-
nyl-thieno[2,3-c]pyridine of the formule

60

65

which-is used, preferably at temperatures between 50°
and 100° C The -methoxymethyl compound 1S also
obtained " Via ‘the ‘corresponding 2-halomethyl starting
compound of the formula II by reacting it with sodium
methoxide in a lower alkanol, preferably methanol

End products of the formula I wherein R is al-
kylamlno methyl or hydroxy methyl are preferably
obtained by using - the correspondmg 2-formyl com-
pounds'of the formula I1 as starting eompounds In the
former case, a formyl compound is reacted with an
exeess of a prlmary amine and with a reducing agent
such as Raney nickel. The hydroxymethyl compound is
obtained by the addttlon of sodium borohydride and a
suitable solvent, such as dioxane.

It is also possible to obtain the 2-methoxyn1ethyl
eompound from a correspondmg 2-hydroxymethyl end
produot of the formula I by reacting the hydroxymethyl
componnd first w1th thlonyl chloride and subsequently
w1th sodium methoxlde in methanol.

"The foIlowmg are examples of end produets of the. .

formula T which may be obtalned by using the methods |
described above: -
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2-amino-4-(p-bromo-phenyl)-6-methyl-4,5,6,7-tetrahy-
dro-thieno[2,3-c]pyridine,

2-amino-4-(p-chloro-phenyl)-6-methyl-4,5,6,7-tetrahy-
dro-thieno{2,3-c]pyridine,

2-acetylamino-4-(p-bromo-phenyl)-6-methyl-4,5,6,7-tet-
rahydro-thieno[2,3-c]pyridine,
2-acetylamino-4-(p-chloro-phenyl)-6-methyl-4,5,6,7-tet-
rahydro-thieno[2,3-c]pyridine,
2-(amino-methyl)-4-(p-chloro-phenyl)-6-methyl-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine,
2-(methylamino-methyl)-4-(p-methoxy-phenyl)-6-meth-
yl-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine,
2-(tert.butylamino-methyl)-4-(p-chloro-phenyl)-6-meth-
yl-4,5,6,7-tetrahydro-thienof2,3-c]pyridine,
2-(ethylamino-methyl)-4-(p-methoxy-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine,
2-(diethylamino-methyl)-4-(p-bromo-phenyl)-6-methyi-
~ 4,5,6,7-tetrahydro-thieno[2,3-c]pyridine,
- 2-(diethylamino-methyl)-4-(p-chloro-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thieno]2,3-c]pyridine,
2-(morpholino-methyl)-4-(p-bromo-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thieno|2,3-c]pyridine,
2-(morpholino-methyl)-4-(p-chloro-phenyl)- 6-methyl-
4,5,6,7-tetrahydro-thieno|2,3-c]pyridine,
2-(morpholino-methyl)-4-(p-methoxy-phenyl)-6-meth-

yl-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine, .
2-(pyrrolidino-methyl)-b 4-(p-chloro-phenyl)-6- rnethyl-

4,5,6,7-tetrahydro-thieno|2,3-c]pyridine,
2-(pyrrolidino-methyl)-4-(p-bromo-phenyl)- 6-methyl-
- 4,5,6,7-tetrahydro-thieno{2,3-c]pyridine,
2-(pyrrolidino-methyl)-4-(p-methoxy-phenyl)-6-meth-

yl-4,5,6,7-tetrahydro-thieno{2,3-c]pyridine,
2-(hydroxy-methyl)-4-p-tolyl-6-methyl-4,5,6,7-tetrahy-
dro-thieno[2,3-clpyridine,
2-(hydroxy-methyl)-4-(p-methoxy-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine,
2-(hydroxy-methyl)-4-(p-fluoro-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thienof2,3-c]pyridine,
2-(methoxy-methyl)-4-(p-bromo-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine, @~
2-(methoxy-methyl)-4-(p-chloro-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thieno[2,3-clpyridine, =~
2-(hydroxy-methyl)-4-(3,4-dimethoxy-phenyl)- 6-meth-
yl-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine,
2-(hydroxy-methyl)- -4-(3, 4-d1hydr0xy-phenyl) 6- meth-
yl-4,5,6,7-tetrahydro-thieno|2,3-c]pyridine, and
2- (hexamethylenelmmo methyl)-4-(3,4-dichloro-

phenyl)-6-methyl-4,5,6,7- tetrahydro-thleno[Z 3-

c]pyridine.

The starting compounds of the formula II may be
obtained by known methods.

A nitro group may be introduced into. the 2-p051tmn
of the molecule by nitrating the compound which is
unsubstituted at this point with trifluoroacetic acid and
fuming nitric acid, while coohng |

Compounds wherein X is halomethyl may be ob-
tained, for example, by reacting the correspondmg 2-
methyl compound with an N-halo-succinimide in the
presence of a radical starter, such as azo-bis-
iIsobutyronitrile, while refluxing. | -

- 2-Formyl starting compounds may be obtained by
adding butyl lithium to the corresponding 2-halo com-
pound in absolute ether at room temperature, and subse-
quently adding dimethylformamide, while cooling.

[t is possible, but not absolutely essential to isolate the
starting compounds of the formula II thus prepared;
they may also be formed in situ for the reaction to pre-
pare the desired end products. '
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10

15

- 20

25

30

35

435

50

3

65

4

The compounds of the formula I are basic and there-

fore form addition salts with inorganic or organic acids.
Examples of non-toxic, pharmacologically acceptable
actd addition salts are those formed with hydrohalic

acid, sulfuric acid, phosphoric acid, an aminosulfonic
acid, formic acid, acetic acid, propionic acid, lactic
acid, glycolic acid, gluconic acid, maleic acid, succinic

‘acid, tartaric acid, benzoic acid, salicylic acid, citric

acid, ascorbic acid, p-toluenesulfonic acid, hydroxye-
thane sulfonic acid or the like. -

The following examples illustrate the present inven-
tion and will enable others skilled in the art to under-
stand it more completely. It should be understood, how-
ever, that the invention is not limited solely to the par-
ticular examples given below.

EXAMPLE 1

2-Acetylamino-4-(p-bromo-phenyl)-6-methyl-4,5,6,7-te
trahydro-thieno[2,3-c]pyridine

4 gm (0.01 mol) of 4-(p-bromo-phenyl)-6-methyl-2-
nitro-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine were sus-
pended in 20 ml of glacial acetic acid, and the suspen-
ston was admixed with a solution of 20 gm of tin(II)-
chloride in 40 ml of concentrated hydrochlorlc acid.
After the reaction had gone to completion ice was
added, and the solution was made alkaline and extracted
with ether. After the solvent had been evaporated, the
residue was combined with 25 ml of acetic acid anhy-
dride, and the mixture was heated at 50° C. for a short
time. Then, water was added, and the resulting mixture
was made alkaline and extracted with ethyl acetate.

After the solvent had been removed by evaporation,
the crystals obtained were suction-filtered off.

Yield: 2 gm (55% of theory); m.p. 218°-220° C. (de-
composition).

The starting compound was obtained by the follow-
ing method: |

25 ml of fuming nitric acid were added dropwise to
14.5 gm (0.047 mol) of 4-(p-bromo-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine in 100 ml of
trifluoroacetic acid, while cooling, so that the tempera-
ture did not exceed 20° C. After all the nitric acid had
been added, the mixture was stirred for a further 30
minutes. The reaction mixture was then poured over
ice, concentrated ammonia was added until the mixture
reacted alkaline, and the mixture was then extracted
with methylene chloride. After the solvent had been
evaporated, the residual 4-(p-bromo-phenyl)-6-methyl-
2-nitro-4,5,6,7-tetrahydrothieno(2,3-c]pyridine was
crystallized as its hydrochloride from alcoholic hydro-
chlorlc acid.

Yield: 12 gm (66% of theory); m.p. 205 -207° C.
(decomposition). |

EXAMPLE 2

- 2-Amino-4-p-chlorophenyl-6-methyl-4,5,6,7-tetrahy-
dro-thienof2,3-c]pyridine

7 gm (0.0023 mol) of 4-p-chlorophenyl-6-methyl-2-
nitro-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine were re-
duced with 0.7 gm of platinum-on-charcoal in 70 ml of
tetrahydrofuran/ethanol (1:1) for several hours under a
hydrogen pressure of 5 bars. After the catalyst had been
filtered off, the maleate of the title compound was ob-
tained by the addition of ethanolic maleic acid.

Yield: 5.4 gm (60% of theory); m.p. 165°-166° C.
(decomposition).



4,482,559

S

EXAMPLE 3

2-(Morpholino-methyl)-4-(p-bromo-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine

A mixture of 6.46 gm (b 0.02 mol) of 4-(p-bromo-
phenyl)-Z,6—dimethyl-4,5,6,7-tetrahydro-thieno[2,3I-
c]pyridine, 50 ml of carbon tetrachloride, 2.6 gm of
N-bromo-succinimide and 0.1 gm of azo-bis-
1sobutyronitrile was heated at its boiling point for sev-
eral hours. Then, the succinimide formed was suction-
filtered off and the solvent was evaporated. Excess
morpholine was slowly added to the residue, and the
resulting mixture was stirred for 10 minutes at 50° C.
The title compound was extracted from the aqueous

phase with ether. It crystallized from acetone/maleic

acid in the form of the dimaleate.
Yield: 5.85 gm (46% of theory). m.p. 155°-156° C.
(decomposition).

EXAMPLE 4

2-(Methoxy-methyl)-4-(p-chloro-phenyl)-6-methyl-
4,5,6,7- tetrahydro-thleno[Z 3-clpyridine

2.79 gm (0.01 -ol) of 4-(p chloro-phenyl)-2,6- dimeth-
yl-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine were dis-
solved in 50 ml of carbon tetrachloride, the solution was
heated at its boiling point with 1.8 gm of N-bromo-suc-
cinimide and 0.1 gm of azo-bis-isobutyronitrile for sev-
eral hours. The resulting succinimide was suction-fil-
tered off, and the solvent was removed in a rotary evap-

orator. The residue was admixed with a solution of 0.01
mol of sodlum methoxide in methanol, and the mixture

was heated at its bmllng point for a short time. Then,
water was added, and the resulting mixture was ex-
tracted with ether. Upon addition of ethereal hydro-

chloric acid to the extract, the hydrochloride of the title
compound crystallized out.

Yield: 1.74 gm (53% of theory).
m.p. 238°-239° C. (decomposition).
EXAMPLE 5

2-(Hydroxy-methyl)-6-methyl-4-p-tolyl-4,5,6,7-tetrahy-
drothlem[Z 3-c]pyridine

| 22 gm of 2- formyl-ﬁ-methyl-4—p-tolyl 4,5,6,7-tetrahy-
dro-thieno[2,3-c]pyridine were dissolved in 100 ml of

- dioxane, and the solution was slowly admixed with 4

gm of sodium borohydride in 50 m! of water. After the
reaction had ceased, excess sodium borohydride was
destroyed with hydrochloric acid, and the reaction
mixture was made alkaline with ammonia. The title

6

—30° C,, and the resulting mixture was stirred for 2

- hours at room temperature. Then, 20 ml of dimethyl-
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compound was extracted from the alkaline solution -

with ether, andl precipitated as the hydrochloride.

Yield: 12.3 gm (589% of theory).

m.p. 238°-239° C. (ethanol).

The starting compound was obtained as follows:

A solution of 0.15 mol of butyl lithium in n-hexane
was added dropwise to a solution of 32.3 gm (0.1 mol) of
2-bromo-6-methyl-4-p-tolyl-4,5,6,7-tetrahydro-

3

thieno[2,3-cjpyridine in 230 ml of absolute ether at .

formamide were added slowly at —30° C. After the
reaction had ceased, first ice and then 2N hydrochloric
acid were added. The mixture was neutralized with
ammonia and extracted with ethyl acetate.

Yield of 2-formyl-6-methyl-4-tolyl-4,5,6,7- tetrahy-
dro-thieno[2,3-c]pyridine: 22 gm (80% of theory); light
yellow oil. |

EXAMPLE 6

2-(Methylamino-methyl)-4-(p-methoxy-phenyl)-6-
methyl-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine

A mixture of 2.87 gm (0.01 mol) of 2-formyl-4-(p-
methoxy-phenyl)-6-methyl-4,5,6,7-tetrahydro-thieno-
[2,3-c]pyridine (prepared analogous to Example 5; light
yellow oil), 70 ml of tetrahydrofuran, an excess of me-
thylamine, and Raney nickel was kept at a temperature
of 60° C. for several hours under a hydrogen pressure of
3 bar. After the catalyst had been removed by suction
filtration, the title compound was precipitated in the
form of the dimaleate by the addition of ethanollc ma-
leic acid.

Yield: 3.4 gm (65% of theory); m.p. 143°-144° C.

EXAMPLE 7

2~(Morpholino-methyl)-4-(p-chloro-phenyl)-6-methyl-
4,5,6,7-tetrahydro-thieno[2,3-clpyridine

4.54 gm (0.02 mol) of 2-(hydroxy-methyl)-4-(p-.
chloro-phenyl)-6-methyl-4,5,6,7-tetrahydro-thieno[2,3-
c]pyridine were heated in 30 ml of ethylene chloride
with an excess of thionyl chloride. After the reaction
had ceased, the mixture was concentrated by evapora-
tion in vacuo, an excess of morpholine was slowly
added thereto and the resulting mixture was stirred at
50° C. for 10 minutes. The title compound was extracted
from the aqueous phase with ether. It was crystallized
from acetone/maleic acid in the form of the dimaleate. -

Yield: 6.2 gm (52% of theory).

m.p. 162°-163° C. (decomposition).

EXAMPLE §

2-(Me'th0xy?methyl) 4-(15 chloro-phenyl)-6-methyl-
4,5,6 7-—tetrahydm-thleno[2 3-c]pyridine

4.54 gm (0.02 mol) of the 2—hydroxymethyl com-
pound used as the starting material in Example 7 were
treated with thienyl chloride as described in Example 7.
After the reaction had ceased, 0.02 mol of sodium meth-

oxide in methanol was added, and the resulting mixture

was heated at its boiling points for a short time. Then,
water was added, and the mixture was extracted with
ether. The title compound was precipitated from the
extract in the form of the hydrochloride.

Yield: 4.2 gm (64% of theory).

m.p. 238°-239° C. (decomposition).

The compounds of the formula I listed in the follow-

ing table were also obtained by the methods described
above: |

- Example R Ry R3; R4 M.p. Salt
s SR S, UV . S s
9 ~~NH> Br H CHj 145-147 Maleate
| (Decomp.)
10 —NH-—~CO~—CH; Cl H CHjy 227-229
= (Decomp.)
11 HaN=—CH»— Cl H CHi; 186-187 Dimaleate
' (Decomp.)
12 tert.butyl- Cl H CHjy 215-216
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-continued
Example R, R, R3 R4 Mp. Salt
| | NH—CH;— | . (Decomp.)
13 (CHs);N—CH»— Br H CH; 117-118 "
| | | (Decomp.)
14  (C3Hs);N—CH;— Cl H CHsz 75 | &
o - | | (Decomp.)
15 OCH; H CHsz 156-157 §
/ \ (Decomp.)
O —CHy—
16 Ci H CHj; 172-173 -
K N__CHZ_' | (Decomp.)
17 | Br H CH3 169-170 "
[ N—CH;— - (Decomp.)
s OCH; H CHj3 178-179 "
- I: " N—CH— (Decomp.)
19 CH3;O—CH>— Br H CHj3; 167-168 Methane-
N o | - (Decomp.) sulfonate
20 'HO—CH,— OCH; H CHj 221-222 Chloride
21 "CyHs—NHCH;— OCH3 H CHj; 147-148 Dimaleate
2 Cl  mCl CHj 172-173 Chloride
N—CH>
23 HO—CH,— H H CH; 220-221 &
24 HO—CH)— F H CHj 210-211 "
40 LDso
in the
: . : mouse
The compounds of the present invention, that is, Reserpine antagonism after by
those embraced by formula I above and their non-toxic, , | mg/kg oral
pharmacologically acceptable salts, have useful phar- 45 Compound 1 3 5 7 hrs. route
n?a‘_:()dyl}amlc pmpertlf_:s.. Mf)re particularly, the_y CX- 2-(Hydroxy-methyl1)-6- 25 024 25  >10 ~740
hibit -antidepressant activity in warm-blooded animals, methyl-4-p-tolyl-4,5,6,7-
such as mice, and especially produce a thymoleptic tetrahydro-
(mood elevating) effect and a central ‘nervous system ;1;13;‘2511 ;Lpey”_d'“e
stimulating effect. S - 50 2-(Morpholino-methyl)- 2 1.7 LT 100 > 640
The test used for determlmng antldepressant proper- 4-(p-bromo-phenyl)-6-
ties was reserpine antagonism, namely the reversal of glﬂth}’l-ﬁé:ﬁ:?-tetfﬂ- .
the hypothermic effect caused by reserpine. This test d?ﬂi;f;t:“‘)[z"”““]py”dme
was carried out on mice, using five animals per dose. 17 2-(Morpholino-methyl)-4- >40 2.6 120 2.5

hours after the intraperitoneal administration of 2
mg/kg of reserpine, the peripheral body temperature
was measured at an ambient temperature of 19° C.
Then, the test compound was administered by the oral
route, and the body temperature was measured after 1,
3, 5 and 7 hours had elapsed. A median effective dose
(EDsg) was determined for each period of measure-
ment. This is the dose at which the body temperature of
the animals treated with reserpine 1s brought closer to
the normal temperature of the untreated control animals
by 50%.

The following table shows the results of this test for
a few representative species of the genus represented by
formula I: |

35

60
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> 640
(p-chloro-phenyl)-6-methyl- -
4,5,6,7-tetrahydro-thieno-
[2,3-c]pyridine dimaleate

For pharmaceutical purposes the compounds of the
present invention are administered to warm-blooded
animals perorally, parenterally or rectally as active
ingredients in customary pharmaceutical compositions,
that is, compositions consisting essentially of an inert
pharmaceutical carrier and an effective amount of the
active ingredient, such as tablets, coated pills, capsules,
wafers, powders, solutions, suspenstons, emulsions, syr-
ups, suppositories and the like. An effective amount of
the compounds according to the present invention 1is
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from 0,0166 to 1,25 mgm/kg body weight,. preferably
0,083 to 0,83 mgm/kg body weight. S

The following examples illustrate a few pharmaceutl-
cal compositions comprising a compound of the present
invention as an active ingredient and represent the best 3
modes contemplated of using the invention: The parts
are parts by weight unless otherWISe spemﬁed

EXAMPLE 25
Coated tablets

The tablet composmon is compounded from the fol—-
lowing Ingredlents '

10

2-(Hydroxy-methyl)- 6-methyl- 25.0 parts -
“4-p-tolyl-4,5,6,7-tetrahydro- "% SRR

thieno[2,3-c]pyridine hydrd

chloride ol

Lactose 30.0 parts

Corn starch 22.0 parts 20

Gelatin 2.0 parts t

Magnesium stearate .. 1.0 parts

Total 100.0 parts.

: 23
Preparation

A mixture of the active ingredient with the lactose
and the corn starch is moistened with an aqueous 10%
solution of the gelatin and granulated through a screen
with a mesh size of 1 mm, then dried at 40° and again
passed through a screen. The granules thus obtained are
admixed with the magnesium stearate and compressed
into 100 mg-tablets. The tablet cores thus obtained are
coated 1n the usual way with a thin shell consisting
- essentially of a mixture of sugar, titanium dioxide, tal-
cum and gum arabic. The finished coated tablets are

polished with beeswax. Weight of finished coated tab-
let: 200 mg.

30

35

EXAMPLE 26
Tablets

The tablet composition is compounded from the fol-
lowing ingredients:

40

45

2-(Morpholino-methyl)-4-(p-bromo- 10.0 parts
phenyl)-6-methyl-4,5,6,7-tetra-
hydro-thieno[2,3-c]pyridine
dimaleate | |
Lactose 40.0 parts 50
Corn starch 44,0 parts |
Magnesium stearate __1.0 parts
Total 100.0 parts
| 35
Preparation |
A mixture of the active ingredient and the magnesium
stearate 1s granulated with an aqueous solution of the
soluble starch, and the granules are dried and intimately
mixed with the lactose and the corn starch. The mixture 60
18 then compressed into 100 mg-tablets each containing
10 mg of the active ingredient.
EXAMPLE 27
(. 63
Suppositories ;

The suppository composition is compounded from
the following ingredients:

4,482,559

10

“_mm_”____

2-(Morpholino-methyl):4-(p-chloro- 10.0 parts

phenyl)-6-methyl-4,5, 6, 7 tetra-

hydrd-thlene[l 3 c]pyrldme |

dimaleate - -

Suppository base (e.g. eecda butter) 1690.0 parts
Total 1700.0 parts

' 'Prepafe.tion |

The finely powdered active ingredient is stirred into
the molten suppository base, which has been cooled to
40° C., using an immersion homogenizer. At 35°C.,

- 1700 mg-portions of the mixture are poured into slightly
chilled suppository- molds. and allewed to: harden

therein.

EXAMPLE 28
Hypodermic solution

The solution is cempounded from the following in-
gredients:

M

2-(Morpholino-methyl)-4-(p-methoxy- 3.0 parts
phenyl)-6-methyl-4,5,6,7-tetra-

hydro-thieno[2,3-c]pyridine

hydrochloride

Sodium pyrosulfite 1.0 parts
Disodium salt of EDTA 0.5 parts -
Sodium chloride 8.5 parts
Double-distilled water g.s.ad 1000.0 parts

Preparation

The active ingredient and the excipients are dissolved
in a sufficient amount of double-distilied water, and
then the required quantity of double-distilled water is
added to give the desired concentration. The solution is
filtered and filled into 1 cc-ampules under aseptic condi-
tions. Finally, the ampules are strilized and sealed. Each
ampule contains 5.0 mg of the active ingredient.

Any one of the other compounds embraced by for-
mula I or a non-toxic, pharmacologically acceptable salt
thereof may be substituted for the particular active
ingredient in Examples 25 through 28. Likewise, the
amount of active ingredient in these illustrative exam-
ples may be varied to achieve the dosage unit range set
forth above, and the amounts and nature of the inert
pharmaceutical carrier ingredient may be varied to
meet particular requirements. -

While the present invention has been illustrated with
the aid of certain specific embodiments thereof, it will
be readily apparent to others skilled in the art that the
Invention is not limited to these particular embodi-
ments, and that various changes and modifications may
be made without departing from the spirit of the Inven-
tion or the scope of the appended claims.

We claim:

1. A compound of the formula



wherein ¥ -
R is hydroxymethyl, R
R, and R3 are each hydrogen, fluorine, chlorine, bro-
" mine, trifluoromethyl, hydroxyl, methoxy, methyl
or ethyl;

4,482,559

12

R4 is straight or branched alkyl of 1 to 3 carbon

atoms,
or a non-toxic, pharmacologically acceptable salt

thereof. | | o
2. A compound of claim 2, which is 2-(hydroxy-

" methyl)-4-p-tolyl-6-methyl-4,5,6,7-tetrahydro-

10

15

20

23

30

35

thieno[2,3-c]pyridine or a non-toxic, pharmacologically
acceptable salt thereof.

3. An antidepressant pharmaceutical composition
consisting essentially of an inert pharmaceutical carrier
and an effective antidepressant amount of a compound
of claim1. =~ , _

4. The method of preventing or relieving depression
in a warm-blooded animal in need thereof, which com-
prises perorally, parenterally or rectally administering
to said animal an effective antidepressant amount of a

compound of claim 1.
x % % X %

45
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55

60
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 4,482,559
DATED ; November 13, 1984
INVENTORI(S) : CLAUS SCHNEIDER ET AL.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Ccolumn 5, line 5: "(b 0.02 mol)" should read
-= {(0.02 mol) -—--.
Column 12, line 1 of Claim 2: "claim 2" should read

-- ¢claim 1 --.

| Signcd and Sealed this

Thirtieth Day of April 1985
[SEAL]

Attest:

DONALD 1. QUIGG

Attesting Officer Acting Commissioner of Patents and Trademarks
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